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N=8 sugra as a unified framework for gauge 
interactions failed but:

❖ Finiteness (?)

❖ AdS/CMT applications

❖ dS vacua in N>1                                           
(and eventually string theory)
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M-theory on S7'

Warner, Hull, 
Nicolai...

Symmetry Λcosm SUSY
SO(8) AdS N=8
SO(7)- AdS N=0
SO(7)+ AdS N=0

G2 AdS N=1
SU(4) AdS N=0

SU(3) x U(1) AdS N=2
SO(3) x SO(3) AdS N=0



• gauged SO(8)

SO FAR:

analytical

numericalM-theory on S7'

Fischbacher



• gauged SO(8)

SO FAR:

analytical

numericalM-theory on S7'

• unstable dS in SO(4,4) & SO(5,3)

• (C)SS reduction/Twisted Tori Mink. vacua 
N=6,4,2,0

One extra N=2, 
CSO*(6,2), Hull

U(1)n T r



• gauged SO(8)

SO FAR:

analytical

numericalM-theory on S7'

• unstable dS in SO(4,4) & SO(5,3)

• (C)SS reduction/Twisted Tori
Cremmer, Scherk, 

Schwarz

Mink. vacua 
N=6,4,2,0

One extra N=2, 
CSO*(6,2), Hull

U(1)n T r



• New vacua, new class of susy Mink. solutions 

HERE:

• New gaugings

✤Effective method to study vacua & gaugings
  of Maximal D=4 Supergravity

✤Inequivalent SO(8) and SO(p,q) gauged supergravities



• New vacua, new class of susy Mink. solutions 

HERE:

• New gaugings

✤Effective method to study vacua & gaugings
  of Maximal D=4 Supergravity

✤Inequivalent SO(8) and SO(p,q) gauged supergravities

Dall’Agata, G.I.

Dall’Agata, G.I, Trigiante



Vacua of gauged 
maximal Supergravity
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Gauged max. Sugra: Embedding Tensor
Reduce M-theory (e.g.) on T7. ‘Fluxes’:

n
Nicolai et al.;
deWit, Samtleben, Trigiante;

closure: [XM , XN ] = �XMN
PXP

locality: ⇥M
↵
⇥

M�
= 0

susy: ⇥ 2 912 of E7(7)

Dµ = @µ +AM
µ ⇥M

↵t↵
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Gauged max. Sugra:

Geometric

Locally
geometric

Geometric on 
S7 !!

n
11D     4D on T7:

Dµ = @µ +AM
µ ⇥M
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Gauged max. Sugra:
n

Focus on g7, θ(ij), and their ‘magnetic duals’

More than SO(8) on S7: SO(p,q), CSO(p,q,r),…!

Dµ = @µ +AM
µ ⇥M

↵t↵
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Find extrema of scalar potential

Scalar field space is homogeneous: E7(7)/SU(8) Dall’Agata, G.I.;
Dibitetto et al.

Study V as function of gauging Θ 
instead of φ

✓Advantages: exhaustive (in principle!), algebraic, quadratic function,        
full mass spectra, study more theories at same time 

⇥
E7(7)�! e⇥
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Beyond quadratic order:

CSO(2,0,6) is N=0 SS reduction. SO(6,2) has same spectrum!

More on classical & quantum properties: Dall’Agata Zwirner 1205.4711

First susy 
Mink. vacua 

not SS!



New SO(8) 
Supergravities
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Supergravity with local SO(8) invariance

• 80’s: first gauged Maximal Sugra

•We have an infinite class of SO(8) models!

Cremmer, Julia;
deWit, NicolaiM-theory on S7

Turn on ‘dual flux’ ξ = c θ-1

Agauge
µ ⇠ Aµ + cAe.m.dual

µ

Same gauge group, 
different symplectic 

embedding

Are they rea!y distinct theories?

Dall’Agata, G.I, Trigiante

c 2 [0, 1]
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•Here: classify gauge theories:
‘charges’ = embedding tensor ΘMα

e.g. I4(Q) = dMNPQQM QN QP QQ

BH chargesE7 invariant

Ferrara,…

I4(⇥) = 0

Trigiante et al.Or: tensor classifiers

,  but

has duality-invariant spectrum!!
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unbounded
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Summary & Outlook
✓ New method for finding vacua of N=8 gauged Sugra

✓ New vacua (dS, AdS, Mink.) & full mass spectrum

✓ relation masses - residual symmetries 
& interesting moduli space

✓ Infinite family of SO(8), SO(p,q) gaugings

❖ more vacua? dS/Mink.?

❖ explain relations between spectra, moduli spaces.

❖ interpretation of inequivalent gaugings, 
more differences?


